Galaxy
for high-throughput sequence data analysis

The only four things you need to remember:

http://usegalaxy.org http://usegalaxy.org/galaxy101
http://getgalaxy.org  http://usegalaxy.org/cloud
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A crisis in genomics research:
reproducibility



Microarray Experiment Reproducibility

e 18 Nat. Genetics microarray gene expression experiments
e Lessthan 50% reproducible
e Problems

e missing data (38%)

e missing software, hardware details (50%)

e missing method, processing details (66%)

loannidis, J.P.A. et al. Repeatability of published microarray gene expression analyses. Nat Genet 41,
149-155(2009)



NGS Re-sequencing Experiment Reproducibility

e 14 re-sequencing experiments in Nat. Genetics, Nature, and Science
(2010)

e 0% reproducible?

e Problems
e limited access to primary data (50%)
e some or all tools unavailable (50%)

e settings & versions not provided (100%)



Galaxy: accessible analysis system

Galaxy

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

loin, Subtract and Group
Extract Features
Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis

Evolution
Metagenomic analyses
EMBOSS

NGS: QC and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Peak Calling

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots

Analyze Data

The Galax

Workflow  Data Libraries Admin  Help

Here is what's happening...

Mapping Pipeline
for lllumina, 454,
and SOLiID

Live Quickies (more after May 17 ..

Basic fastQ
manipulation:

Advanced fastQ
manipulation:

454 Mapping:
Single End

Yy team

The Huck Institutes of the Life Sciences

History

16: Draw phylogeny on @& (J 32

data 14

15: Summarize
taxonomy on data 13

14: Find lowest @

diagnostic rank on data 13

13: Fetch taxonomic ® (

representation on data 12

12: Filter on data 11 @ {3

11: Join two Queries on @& (J

data 9 and data 10

10: Concatenate queries @& (J

on data 8 and data 7

9: Compute sequence
length on data 6

8: Megablast on data 6

7: Megablast on data 6

6: Tabular-to-FASTA on
data S

5: Add column on data 4

4: FASTA-to-Tabular on

Options



What is Galaxy?

e A free (for everyone) web service integrating a wealth of tools,

compute resources, terabytes of reference data and permanent
storage

e Open source software that makes integrating your own tools and
data and customizing for your own site simple



Integrating existing tools into a uniform framework

| cluster.xml

=tpol id="gops_cluster_1" name="Cluster'=

=description=[[Cluster]] the intervals of a query=/description=

=command interpreter="pythd
gops_cluster.py $inputl
-d $distq

</ command=
<inputs=>
<param format="interval®
<label=Cluster interva
</param=

<param name="distance" si
=label=max distance bef

=/param=
<param name="minregions®
=label=min number of i

Cluster

Cluster intervals of:

1: UCSC Main on Huma..ne (genome) |

max distance between intervals:

1

=/param=

<param name="returntype®
<option value="1"=Margsg
i ad Min number of intervals per cluster:
<pption value="3"=Find . )
<pption value="4"=Find 2
<pption value="5"=Find

</param=>

=/inputs=>

<help=> Return type:

 class:: infomark Merge clusters into single intervals

**TIP:** If your query does ”'Execute>'

**¥Screencasts | ¥¥
€) T1P: If your query does not appear in the pulldown
See Galaxy Interval Operatio menu, it means that it is not in interval format. Use
.. _Screencasts: http:/fuew. "edit attributes” to set chromosome, start, end, and
strand columns.

**Syntax**

Screencasts!

- *Maximum distance** is grd

GO Sce Galaxy Interval Operation Screencasts (right click to
- erge clusters into sinmg N EEEE——

R e open this link in another window).

- **Fipng ntervals: g

¢ Maximum distance is greatest distance in base
pairs allowed between intervals that will be

Defined in terms of an abstract
interface (inputs and outputs)

e In practice, mostly command
line tools, a declarative XML
description of the interface,
how to generate a command
line

Designed to be as easy as possible
for tool authors, while still
allowing rigorous reasoning



Galaxy analysis interface

®no Galaxy

< [ | + | http://main.g2.bx.psu.edu/

- Galaxv Analyze Data ~ Workflow DataLibraries Lab Admin  Help  User

Tools History Options

Megablast a
Get Data data 9 and data 10

Send Data Compare these sequences:
ENCODE Tools 1: 454 reads

Lift-Over .
against target database:
Text Manipulation ' 9: Compute sequence @ R

Convert Formats length on data 6

BT mpen 2501 c e S mans </ % e Consistent tool user interfaces

51,329 lines, format: tabular,

oin, Subtract and Group database
Extract Features using word size: Info: n t-d
Fetch Sequences 28 14 /depot/data2 /galaxy/blas

iy automatically generated

10: Concatenate queries ® {J
on data 8 and data 7

Get Genomic Scores report hits above this identity:
Operate on Genomic Intervals 80.0

Statistics

Graph/Display Data

X set expectation value cutoff:
Regional Variation

[ ) L) L]

Ml Ans s ' e History system facilitates and
W—a!eMéﬂ@ Filter out low complexity regions?: 0 ‘ y y

Evolution Yes 21 ]

Metagenomic analyses

Execute

tracks multistep analyses

NGS: QC and manipulation

NGS: Mapping

NGS: SAM Tools ; Aon ® ) R
NGS: Peak Calling

7: Megablaston data6 ® (J %

Workflows

Miller and co

Output format
opening the pag:




Automatically tracks every step of every analysis

Map with Bowtie for lllumina

7: Map with Bowtie for @& 0 pX4 Will you select a reference genome from your history or use a built-in index?:
lllumina on data 6 and data 5 _Use a built-in index 14

- Built-ins were indexed usr’é default options
9,073,928 lines, format: sam,

- Select a reference genome:
n :
Run this job again e aligned. mm9

38 f your genome of interest is not listed - contact Galaxy team
lIIﬂ <

Is this library mate-paired?:

1 . QNAME 2. FLAG 3. _Paired-end |+

HWI-E&AS269: :1449:9123 99 Forward FASTQ file:

HUI-EAS269: -1449:-913 147 5: E18 PE.1 Reads Cr..ed, Trimmed ?
HWI-EAS269:
HWI-E&AS269:

7209832 ag Must have Sanger-scaled quality values with ASCII offset 33

:709:832 147 Reverse FASTQ file:
HWI-EAS269:3:1:1422:1087 99 _6: EL8 PE2 Reads Gr..ed, Trimmed [+

. Must have Sanger-scaled quality values with ASCII offset 33
HWI-EAS269: :1422:1087 147
D Maximum insert size for valid paired-end alignments (-X):

1000

W W W W W W

The upstream/downstream mate orientation for valid paired-end alignment
against the forward reference strand (--fr/--rf/--ff):

_FR (for lllumina) |+

Bowtie settings to use:
Commonly used 3]
For most mapping needs use Commonly used settings. If you want full control use
Full parameter list
Suppress the header in the output SAM file:
W

Bowtie produces SAM with several lines of header information by default

Execute




History Options

Tags:
snp pileup bowtie

demo sample:el8

Annotation / Notes:

Perform a variant analysis with default
parameters to identify variants in sample
E18 that lie in annotated genes.

As well as user-generated metadata and annotation...

10: Variants from @ ] R

sample E18
26,742 regions, format: interval,
database: mm9

Info:
Gl &

Tags:
pileup sample:el8
snps

Annotation:

Find variants with
coverage >= 30 and
quality score >= 20.

| display at UCSC main | view in
GeneTrack | display at Ensembl
Current

chrio
chri0 14243079 14243080
chril 5082 14465083
chrio
chrio

@ =3 O

-3



Galaxy workflow system

o0 Galaxy

Ti\ \T 9 http: //main.g2.bx.psu.edu/workflow/editor?id=6ad322b8c4f7fdec

- Galaxy Analyze Data  Workflow Datalibraries Lab Admin  Help  User

Tools Workflow Canvas | Metagenomic Analysis Options

Get Data

Send Data

ENCODE Tools it dataset 3%

Lift-Over Select high quality segments 23
Text Manipulation ™
Convert Formats

FASTA manipulation
Filter and Sort

oin, Subtract and Group
Extract Features

Fetch Seqguences Megablast
Fetch Alignments

Quality scores

it dataset  §% tl (f

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation output (

Multiple regression

Multivariate Analysis Add column X4
Evolution

Metagenomic analyses

EMBOSS out_filel

FASTA-to-Tabular 3¢

Convert
sequences

to Query

NGS Toolbox Beta

Tabular-to-FASTA Megablast

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

NGS: Peak Calling

imited file

Workflow control

Inputs

e Workflows can be constructed
from scratch or extracted from
existing analysis histories

e Facilitate reuse, as well as
providing precise reproducibility
of a complex analysis



Everything can be shared and published

Sharing and Publishing History 'Variant Analysis for Sample E18’

Making History Accessible via Link and Publishing It

This history accessible via link and published.

Anyone can view and import this history by visiting the following URL:

http://main.q2.bx.psu.edu/u/jgoecks/h/variant-analysis-for-sample-e18 .
This history is publicly listed and searchable in Galaxy's Published Histories section.

You can:

Unpublish History

Removes history from Galaxy's Published Histories section so that it is not publicly listed or searchable.
Disable Access to History via Link and Unpublish

Disables history's link so that it is not accessible and removes history from Galaxy's Published Histories
section so that it is not publicly listed or searchable.

Sharing History with Specific Users
You have not shared this history with any users.

Share with a user

Back to Histories List




Sharing and publishing

®00o Galaxy | Published Page | Windshield Splatter .
(<[] (4]0 o man 2. owing_X e All ana Iys IS compone Nts
- Galaxy Analyze Data  Workflow Data Libraries Lab Admin  Help  User

Published Pages | aunl | Windshield Splatter

datasets, histories, workflows

Windshield splatter analysis with the Galaxy metagenomic pipeline:
A live supplement

can be shared among Galaxy

SERGEI KOSAKOVSKY POND-2", SAMIR WADHAWAN 36", FRANCESCA CHIAROMONTE#, GURUPRASAD ANANDA L3, WEN-YU CHUNG ’, JAMES TAYLORY:S, ANTON
NEKRUTENKO™-3 and THE GALAXY TEAM1*

S users and published

How to use this document

This docum s a live cog f suppleme materials f [ ss to the exact analy
n the paper \ running, changing am S, € / plying them t r ' da
S n their name -
mport an i . To import workflows you

oy i s e S s e Pages and annotation allow

[+ Galaxy History | Galaxy vs MEGAN
Comparison of Galaxy vs. MEGAN pipeline.

analaysis to be augmented with

This is t Gala Y 9 e ¢ analysis of metagenomic data. (This co nds e "A complete me omic pipeline
section of the SC Figure 3A)

[+ Galaxy History | metagenomic analysis

| | textual content and provided in

This is the Galaxy workflow for generic analysis of metagenomic data. (This corresponds to the “A complete metagenomic pipeline” section of
the manuscript a

Supplemental Analysis

document



aring and publishing

main.g2.bx.psu.edu/

- Xy Analyze Data  Workflow  Data Libraries Lab  Admin  Hel, User
®no Galaxy | Published Page | Windshield Splatter — Gala Iy =
“ \ \L' Y http://main.g2.bx.psu.edu/u/aunl/p/windshield-splatter History Options
- Galaxy Analyze Data  Workflow  Data Libraries Lab Admin  Help  User Laac =
Send Data

Published Pages | aunl | Windshield Splatter ENCODE Tools

Lift-Over 16: Draw phylogeny on @& (J
Text Manipulation £ 2 data 14

Convert Formats £ > c prm— 6.1 Kb, format: pdf, database: ?
FASTA manipulation » iy . Info:

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Windshield splatter analysis with the Galaxy metagenomic pipeline:
A live supplement

SERGEI KOSAKOVSKY POND-2", SAMIR WADHAWAN 36", FRANCESCA CHIAROMONTE#, GURUPRASAD ANANDA L3, WEN-YU CHUNG . JAMES (LORLS, ANTON

in pdf format
nd THE GALAXY TEAM1*

15: Summarize
taxonomy on data 13

Correspondenc d addressed to SKP, JT, or AN.

How to use this document

This docur
n the paper
nd one w
your Gala
nt (unless y —
€9 http://main.g2.bx.psu.edu/workflow/editor?id=6ad322b8c4f7fdec

- xy Analyze Data  Workflow  Data Libraries Lab Admin  Help  User
Galaxy History | Galaxy vs MEGAN = Gala

Comparison of Galaxy vs. MEGAN pipeline. . i =
= = - Tools Workflow Canvas | Metagenomic Analysis Options «

Get Data
Send Data
ENCODE Tools utput
Lift-Over

Text Manipulation Quality scores
Convert Formats nput dataset ’ 1 (fasta)
FASTA manipulation

This is the Gala wing a g aly: of r agenomic data. (This corr t h \ complete meta

nput dataset =
section of nuscript and Figure 3A)

Select high quality segments $%

[+ Galaxy History | metagenomic analysis Reads

This is the Ga for generic analysis of metagenomic data. (This corresponds
the manuscr Figure 3B)

butput
(+ Galaxy Workflow | metagenomic analysis

Filter and Sort

oin, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Megablast

Supplemental Analysis

FASTA-to-Tabular &

completed S of 6 items




Making Galaxy your own



Building local Galaxy instances

e Galaxy is designed for local installation and customization
e Just download and run, completely self-contained
e Easily integrate new tools
e Easy to deploy and manage on nearly any (unix) system

e Run jobs on existing compute clusters



Scale up on your cluster

Move intensive processing (tool execution) to
other hosts

*X CLUSTER
4

Frees up the application server to serve requests -
and manage jobs

Utilize existing resources GRIDE e
Supports any scheduler that supports DRMAA Blattorm
(most of them) Computing

It's easy

“RMAA
But, requires an existing computational resource B
on which to be deployed



Cloud computing / Infrastructure virtualization

e Computing using resources acquired on demand

e Virtual infrastructure allows for (potential) economies of scale, and
(definite) improvements to management automation

e Cloud-style deployment provides a solution both for users without
dedicated compute resources, and for simplifying deployment and
management



Using Amazon EC2: Startup in 3 steps

g https://console.a

aws.amazon.com

Amazon EC2

Region:

EC2 Dashboard

Instances

» Spot Requests

AMIs
Bundle Tasks

» Volumes

Snapshots

Elastic IPs
» Security Groups
» Key Pairs

Load Balancers

Display a menu

Request Inst ® O O
« +

nttps:/

aws.amazon.com

n Amazon EC2

Viewing: Alln

AMI |
AMD Region:

g ami-1bce21
» EC2 Dashboard

g ami-ed03ed
» Instances

» Spot Requests

AMIs
Bundle Tasks

» Volumes

» Snapshots

» Elastic IPs
» Security Groups
» Key Pairs

» Load Balancers

Display a menu

/console.aws.amazon.com/ec2/

WS Management Console

LaunchinstanceWizard

Welcome, James Taylor Se

WS Management Console

nchinstanceWizard

Welcome, James Taylor

Request Instanct

= https://console.aws.amazon.com/e Instances

aws.amazon.com

Number of Instam
Amazon Elastic

Availability Zone:
MapReduce

Amazon EC2 CloudFront

Region: 3 Launch Ins

Viewing: Running instances All Instance Types
EC2 Dashboard

Kernel ID: Instance AMI ID Root Device Type Type

RAM Disk 1D: | i-453b742e ami-ed03edb4 ebs m1.large

Monitoring: Spot Requests

User Data:
AMIs

Bundle Tasks

Volumes

Snapshots

Elastic IPs
Security Groups
Key Pairs 0 EC2 Instances selected

Load Balancers Select an instance above

Display a menu

WS Management Console

Status

running

-

9

Lifecycle

normal

Welcome, James Taylor

Refresh

Public DNS Security Groups Key

ec2-184-73 147.compute-1 galaxy-web, defaull gals

An amazoncom. con




= Yalé Galaxy Cloud
\ < \ | - - P*http:,ﬂ',"ec2-174-129—103-83Acompute—l.amazonawsAcom,"cloud

Galaxy Cloudman Console

Welcome to Galaxy Cloudman. This application will allow you to manage this cloud and the services provided within. If
this is your first time running this cluster, you will need to select an initial data volume size. Once the data store is
configured, default services will start and you will be add and remove additional services as well as 'worker' nodes on
which jobs are run.

Terminal . i .
S8 Tnitial Cluster Configuration

Status

Cluster name
Disk status:

Worker statu|
Service statu|

100|

Show more startup options

Start Cluster

Loading “http://ec2-174-129-103-83.compute-1.amazonaws.com/cloud”, completed 15 of 20 items




Galaxy

+ |=_http://ec2-75-101-213-19.compute-1.amazonaws.com/

Analyze Data  Workflow  Data Libraries Help  User

Tools History Options

Get Data

Text Manipulation

e g S Welcome to Galaxy on the Cloud S

Join, Subtract and Group

Operate on Genomic Intervals

Graph/Display Data

NGS: Mapping
NGS: SAM Tools




eno Calaxy

| <]

| = hup! 2-184-73-7 01.co ¢-1.amazonaws.co

AWS Management Console Galaxy Cloud Galaxy

=~ Galaxy Analyze Data  Workflow  DataLibraries  Help  User

Tools . . History Options
Saved Histories

Get Data

Text Manipulation search

Filter and Sort

Join, Subtract and Group

Operate on Genomic Intervals Na Datasets (by state) Tags Sharing Sreated ast Galaxy Cloud
Display Data | h /e 4-73-7 l.amazonaws

tics
- Galaxy Cloud Galaxy

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

Workflows

£3 Terminate Galaxy

Rename Delete Unde

~|Remove idle instances

Status

Cluster name: j s-gal2 st 1 . . . .

Cluster status:

Instance status: Idle: 0 Available: 4 Requested: 4

ss Galaxy

Display a meny

Can use like any other Galaxy instance, with additional compute
nodes acquired and released (automatically) in response to usage



Analyzing high throughput sequence data with Galaxy

e The Galaxy framework is generic, supporting a new type of analysis is
as simple as integrating tools

e Galaxy is well suited to large-scale analysis
e Allows tools to work with data in native, efficient formats

e Integrates easily with cluster computing resources



http://usegalaxy.org/heteroplasmy


http://usegalaxy.org/heteroplasmy
http://usegalaxy.org/heteroplasmy

(some) Galaxy tools for sequence data analysis

NGS: QC and manipulation

= FASTQ Groomer convert
between various FASTQ quality
formats

= FASTQ splitter on joined paired
end reads

= FASTQ joiner on paired end
reads

= FASTQ Summary Statistics by
column

= Build base quality distribution

= Select high quality segments

= Combine FASTA and QUAL into
FASTQ

= Convert SOLID output to fastq

= Compute quality statistics for
SOLID data

= Draw quality score boxplot for
SOLID data

= Filter FASTQ reads by quality
score and length

s FASTO Trimmer bv column

Metagenomic analyses

Human Genome Variation
EMBOSS

NGS: QC and manipulation
NGS: Mapping

Map with Bowtie for lllumina

= Map with BWA for lllumina

= Lastz map short reads against
reference sequence

= Megablast compare short reads
against htgs, nt, and wgs
databases

= Parse blast XML output

= Map with Bowtie for SOLID

NGS: SAM Tools
NGS: Indel Analysis
NGS: Peak Calling
NGS: RNA Analysis

SNP/WGA: Data; Filters

CANIDMNAICA MM« 1 s Diatre

NGS: QC and manipulation

NGS: Mapping

NGS: SAM Tools

= Filter SAM on bitwise flag
values

= Convert SAM to interval

= SAM-to-BAM converts SAM
format to BAM format

= BAM-to-SAM converts BAM
format to SAM format

= Merge BAM Files merges BAM
files together

= Generate pileup from BAM
dataset

= Filter pileup on coverage and
SNPs

= Pileup-to-Interval condenses
pileup format into ranges of
bases

= flagstat provides simple stats
on BAM files

NGS: Indel Analysis

NGS: Peak Calling

NGS: RNA Analysis

SNP/WGA: Data; Filters

CAIYMMAIFT A . 1T DLt

NGS: SAM Tools

NGS: Indel Analysis

= Filter Indels for SAM

= Extract indels from SAM

= |ndel Analysis

NGS: Peak Calling

= MACS Model-based Analysis of
ChIP-Seq

= GeneTrack indexer on a BED
file

= Peak predictor on GeneTrack
index

NGS: RNA Analysis

= Tophat Find splice junctions
using RNA-seq data

= Cufflinks transcript assembly
and FPKM (RPKM) estimates for
RNA-Seq data

« Cuffcompare compare
assembled transcripts to a

reference annotation and track
Cufflinks transcripts across
multiple experiments

» Cuffdiff find significant changes
in transcript expression,
splicing, and promoter use



Input dataset

output

Input dataset

output

Input dataset
output

Input dataset

output

Tophat k=4

RNA -Seq FASTQ file
RNA -Seq FASTQ file

Junctions (bed)

accepted_hits (bam)

Tophat -4

RNA-Seq FASTQ file

=4 ‘ RNA -Seq FASTQ file

junctions (bed)
accepted_hits (bam)

Input dataset "
output

Cufflinks

SAM or BAM file of aligned RNA-
Seq reads

Reference Annotation

genes_expression (tabular)
transcripts_expression (tabular)
assembled_isoforms (gtf)

Cufflinks b 4

SAM or BAM file of aligned RNA-
Seq reads

Reference Annotation

genes_expression (tabular)
transcripts_expression (tabular)
assembled_isoforms (gtf)

Cuffcompare -4

CTF file produced by
Cufflinks

CTF file produced by
Cufflinks

Reference Annotation
‘ranscripts_accuracy (x
inputl_tmap (tabular)
inputl_refmap (tabular)
input2_tmap (tabular)
input2_refmap (tabular)
transcripts_tracking (tabular)

transcripts_combined (gtf)

Cuffdiff u

Transcripts

SAM or BAM file of aligned RNA-
Seq reads

SAM or BAM file of aligned RNA-
Seq reads

isoforms_exp (tabular)
genes_exp (rtabular)
15S_groups_exp (tabular)
cds_exp_fpkm_tracking (tabular)
isoforms_fpkm _tracking (tabular)
genes_fpkm tracking (tabular)
tss_groups_fpkm_tracking (tabular)
cds_fpkm_tracking (tabular)
splicing_diff (tabular)
promoters_diff (tabular)

cds_diff (tabular)

Example: Workflow for differential expression analysis of RNA-seq using Tophat/Cufflinks tools



Community of tool developers



®O0o Galaxy Tool Shed

[ 4| > | [ﬂ-—__ http://community.g2.bx.psu.edu/
-_ Galaxy Tool Shed / (beta)

Community

Categories

Tools search Advanced Search

= Browse by category
« Browse all tools Name Description

= Login to upload Convert Formats ools for converting data formats

Data Source 00lS for retrieving data from external data sources
Fasta Manipulation 00ls for manipulating fasta data

Next Gen Mappers Tools for the analysis and handling of Next Gen sequencing

Ontology Manipulation ools for manipulating ontologies

manipulating alignments in the SAM format

A

performing Protein and DNA/RNA analysis

SNP Analysis 00 )r single nucleotide polymorphism data such as WCA
Statistics 00lS for generating statistics
Text Manipulation o0ls for manipulating data

Visualization ools for visualizing data

Display a menu




®O0o Galaxy Tool Shed

[ 4| > | [ﬂ-—__ http://community.g2.bx.psu.edu/
-_ Galaxy Tool Shed / (beta)

Community

Tools

Tools search Advanced Search
Browse by category

Average

8 e a el — _
rowse all tools Description Version Category Uploaded By Ratin

Login to upload
Next Gen
Quickly match reads to a reference . Mappers
genome or sequence file o Sequence

Analysis

simonl

Next (en
Summarise an assembly (e.g . Mappers
metrics) ) Sequence
Analysis

assembiystats Konradpaszkiewic

Divide FASTQ file

ulation
paired and ynpaired

Sequence
reads 2=k :
reags Analysis

Fasta
quality control checks on raw T 00 Manipulation
sequence data o Sequence

Analysis

Fasta
Manipulation

. - . Sequence
Filter FASTA by ID from a tabular file Py

)




®O0o Galaxy Tool Shed

[ 4| > | [ﬂ-—__ http://community.g2.bx.psu.edu/
-_ Galaxy Tool Shed / (beta)

Community View Tool

Tools This is the latest approved version of this tool suite

Browse by category
Mothur Metagenomics
Browse all tools

Tool Id:

Login to upload Mo
)

thur_tooisuite

Version:
1.15.1

Description:
Mothur metagenomics commanags as Ga axy teols

User Description:

Provides aslaxy tool

Uploaded by:
{yjohnson

Date uploaded:
about 22 hours ago

Categories

¢ Sequence Analysis

Tool Contents

Mothur tool

mothur

nur/split.abund.xm

Tool Actions

Display a menu




Data management



Options «

search tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation

Multiple regression

Multivariate Analysis
Evolution

Metagenomic analyses
Human Genome Variation

EALADIL L

Display a menu

Shared Data Lab Visualization Admin

Data Libraries

Published Histories

Published Workflows

mhnite Universe

Published Visualizations

Published Pages

Advanced fastQ
manipulation:

454 Mapping:
Single End

The Galaxy team is a part of BX at Penn State.

This project is supported in part by NSF, NHGRI, The Huck
Institutes of the Life Sciences, and The Institute for
CyberScience at Penn State.

Calaxy build: SRev 4802:ea7b055efbfa$

Help

History Options =

@ (] R

S lines, format: tabular, database:
mma8

Info: Creating column 3 with
expression log(cl,10)

kept 100.00% of S lines.

7: Compute on data 6

0.60205959132¢
L778151250284

6: Pasted Entry ® {J R

5 lines, format: tabular, database:
mm8&

Info: uploaded tabular file

1 "
1




®00

[ - J \ + [**http:;’;main.gz.bx.psu.eda_’library

—-_ Galaxy Analyze Data  Workflow

4 GIE Cells ~
4 GlE-ER4 Cells ~
4 MEL Yale Cells

Enriched +«

CTCF ChIP-seq

CH12 Cells +

Pooled ¥

Replicate 1 =

01Feb2010 In7 CTCF CH12 groomed

Shared Data Visualization

reads

MACS peak calls (broadPeak) ¥

Mapped Tags (BAM)

Tag Counts (bigWiq)

Replicate 2

GI1E Cells =

Admin Help

dan@bx.psu.edu

dan@bx.psu.edu

dan@bx.psu.edu

dan@bx.psu.edu

Display a menu
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| | + | http://main.g2.bx.psu.edu/library

-_ Galaxy Analyze Data  Workflow  Shared Data lab  Visualization Admin  Help

Other information about 01Feb2010_In7 CTCF CH12 groomed reads

Term - Cell Type
CH12

enc

Description
B-cell lymphoma (CM12878 analoq)
Description of the cell type. Please s¢

0 encogewix

Target
CTCF

\A rh - »
L al wao Ui lalrgycu o

Lab
Hardison
Sample generated by
Cheryl Keller

repared the library/

"

Antibody Name
CTCF

Wwhat IS the name of the Antubody
Antibody Manufacturer
Millipore

4 .
L YJOUUY

__Antibody Catalog Number
Display a menu




Sample Tracking



PACIFIC
BIOSCIENCES™

illumina

- Analyze Data
\ ) - Galaxy

Data Library “Windshield splatter”

Name
Trip A Left Side QV V¥
—] Trip A Left Side Reads ¥

_] Trip A Right Side QV ¥

_] Trip A Right Side Reads ¥
| Trip B Left Side QV ¥

| Trip B Left Side Reads ¥
] Trip B Right Side QV ¥

_ )] Trip B Right Side Reads ¥

For selected items: | Import into your current histo

Lab: Sequencing Request Tracking
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l_ < l | L+ "‘ﬂttp / Ilocalhost:8080/requests

Analyze Data  Workflow  Shared Data Lab  Visualization Admin  Help  User

Request Actions
Add Samples to Sequencing Request "Snail transcriptome”

Name State Data Library Folder History Workflow

Sample 1 Select one Select one &1 Lambda History & lambda vl

Input BAM
Coverage (gff)
Reference Cenome

lambda_ref.fasta

" Additional information
Copy 1 samples from sample | None
Add sample Save Cancel
Add samp

” Import samples from csv file

Display a menu

Lab: Sequencing Request Tracking Customers add samples, cand define library to deposit in and/or workflows to run




o O O Galaxy Administration

-__ Galaxy Analyze Data  Workflow  Shared Data Lab Admin  Help  User

Administration Sequencer configuration "Core Facility 454" | | Browse this request

Security
= Manage users

= Manage groups

= Manage roles

Data
= Manage data libraries

Select files for transfer

Sample:

A

~Sample 1 |5

Select the sample with which you want to associate the datasets

Folder path on the sequencer:

/data/runl/ List contents ) (Up
Server e

= Reload a tool's configuration runl.fa
runl.qv

= Profile memory usage

= Manage jobs
Forms
= Manage forms

Sample Tracking
= Seguencer configurations

= Seguencing reguests

Select & show datasets Select more

= Find samples

Lab: Sequencing Request Tracking Simple data management: manual transfer to Galaxy Data Libraries




Visualization
(beta)
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| «| » || + | hup://main.g2.bx.psu.edu/root

-. Galaxy

Tools Options «

search tools

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals

Analyze Data

Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Workflow Shared Data Lab Visualization

Edit Attributes

Name:

Tophat on data 23 and data 22: cover:

Info:

tophat -0 /space/meain/tmpTxoCdu-

Annotation / Notes:

Database/Build:

Mouse Feb. 2006 (NCBI36/mm8) (mm!i

Number of comment lines:

Chrom column:
1 bod

Start column:
2 oA

Admin

Help User

History Options «

26: Tophatondata23 & { %
and data 22: splice junctions

25: Tophaton data23 @& (/ %
and data 22: coverage

34,232,429 regions, format:
bedgraph, database: mm8

Info: tophat -0
/space/g2main/tmpTxoC4u -p 4 -

r 140
/galaxy/data/mma8/bowtie_index/mn
/galaxy/home/g2main/galaxy_main/i
/galaxy/home/g2main/galaxy_main/

| display at UCSC main | view in
GeneTrack | display at Ensembl
Auqust 2007

1.Chrom 2.start 3.
track typesbedGraph nanes"TopHat -
chri 0 300e
chrl 3006533 S00e
3008609 302
3023911 302¢
30239287 3042

) < »

Integration with existing popular browsers, including mirrors and local browsers




Analyze Data Workflow Shared Data Lab  Visualization Admin  Help

Unnamed (lambda_NEB3011) lambda_NEB3011 e 9,456 - 11,821 = = Add Tracks || Save ' Close

10.000 11,000
278 - 206 25 -
- S— — R ——— 184 e R — . — 271 —
197 S —— 263 e — - —— VT —— . —
——eee — = . 147
250 o - 200 » 120
188 15 . - -

169 —omamaes

10,000 11,000

Display a menu

Visualizing aligned reads in trackster




-. Galaxy Analyze Data  Workflow  Shared Data  Visualization  Help  User
Visual Analytics Test (test_build) Add Tracks || Save || Close
' test_chromosome T} 0 - 650 = M
0 100 200 300 400 500 600
Cufflinks on data 77: assembled transcripts w Auto w
Cufflinks
Max Intron Length [300000]
Min Isoform Fraction [0.05]
Pre MRNA Fraction [0.05]
Min SAM Map Quality [0]
"Run
CUFF .3 . 1 | —— I —
Cufflinks, region=[test_chromosome:0-650], parameters=[1, 0.05, 0.05, 0] + Auto v
CUFF.2.1 I ——
Cufflinks, reglon=[test_chromosome:0-650], parameters=[90, 0.05, 0.05, 0] = Auto v
CUFF 3 . 1| m—
Cufflinks, region=[test_chromosome:0-650], parameters=[100, 0.05, 0.05, 0] + Auto
CUFF .« 3 . 1| L  —
Cufflinks, region=[test_chromosome:0-650], parameters=[150, 0.05, 0.05, 0] + Auto v
CUFF . 3.1 | L 1

Visualization integrated with tools: visual analytics in trackster




Try it now: Develop and deploy:
http://usegalaxy.org http://getgalaxy.org


http://getgalaxy.org
http://getgalaxy.org
http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org

The only four things you
need to remeber

e http://usegalaxy.org

e Nttp://usegalaxy.org/galaxy101
e Nttp://usegalaxy.org/cloud

e http://getgalaxy.org


http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101

Galaxy .
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